Isolation of rat heart endothelial cells and pericytes: evaluation of their role in the formation of extracellular matrix components.
In order to facilitate investigation of the cells responsible for overproduction of type VI collagen in the extracellular matrix surrounding the capillaries of diabetic rat myocardium, procedures have been developed for the isolation from this tissue of endothelial cells as well as a cell type identified as pericytes. This was accomplished by enzymatic and mechanical disruption of ventricles from young rats (125 g) followed by removal of myocytes through their nonadherence to tissue culture surfaces. Endothelial cells were separated by fluorescence-activated cell sorting after staining with rhodamine-labeled acetylated low density lipoprotein and were identified by their monolayer growth pattern, reaction with anti-von Willebrand factor and the ability to form capillary-like tubes induced by low serum concentration. Pericytes were purified by selective scraping for removal of other cell types and were identified by their irregular shape, overlapping growth pattern at confluence, reaction with anti-smooth muscle actin and content of GLUT4 glucose transporter. Fibroblasts, visualized after staining with rhodamine-labeled alpha 2-macroglobulin, were only rarely detected. Analysis of collagen by immunoblotting indicated formation by both cell types of alpha 1(IV) collagen as well as the three subunits of type VI (alpha 3 at 205 kDa and alpha 1 plus alpha 2 at 150 kDa). Both endothelial cells and pericytes demonstrated transcripts for types VI, IV and I collagen, as well as fibronectin, but while the level of the mRNA for type IV collagen was higher in pericytes than in endothelial cells, the reverse was true for collagens VI and I and fibronectin. These observations suggest that both endothelial cells and pericytes contribute to formation of the myocardial capillary matrix, but that changes involving only type VI collagen, such as occur in diabetic cardiomyopathy, may reflect a response primarily of endothelial cells.